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ABSTRACT 

This study investigates the effectiveness of Transactional 
Analysis used in personnel training by surveying two popula- 
tions, one that had taken Transactional Analysis training, 
and one that had taken conventional training. Questionnaires 
were administered to the two populations. Responses were 
compared to determine if Transactional Analysis training 
resulted in greater awareness of basic human needs than did 
conventional training. Results indicate no significant 
difference between the two. 
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I . INTRODUCTION 



Organizations are concerned with improving performance 
(Drucker, 1973). Empirical evidence supports the theory that 
awareness of basic human needs by management can improve 
performance of the organization (Maslow, 1970) . 

Further highlighting the importance of an understanding 
of the basic human needs for improved performance is a 
statement by Maslow, "When we talk about the needs of human 
beings we talk about the essence of their lives". Managers, 
then, must be concerned with basic human needs in order to 
improve performance. 

Much work has been done on the study of basic human needs 
and the relationships of people working together, but no one 
system of describing and analyzing human behavior has proven 
completely successful. Management cannot wait until 
scientists and scholars have completed their work in this 
area. Management must try to make the organization perform 
today (Drucker, 1973) . 

A new system for understanding basic human behavior has 
been developed in recent years. This new system for explain- 
ing human behavior is called "Transactional Analysis" and was 
developed by the late Dr. Eric Berne. 
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OBJECTIVE AND SCOPE OF THIS STUDY 



Supervisory and personnel training utilizing both 
conventional human needs concepts and Transactional analysis 
techniques have been given to employees in the Department of 
Defense. The purpose of this study is to compare the 
relative effectiveness of conventional training and Trans- 
actional Analysis for improving performance. 

This study is based on the assumption that a greater 
awareness of basic human needs will lead to improved perfor- 
mance (Maslow, 1970) . The study was conducted by use of a 
survey to determine whether Transactional Analysis, as used 
at the Pacific Missile Test Center, Point Mugu, California, 
contributed to a greater awareness of basic human needs than 
did conventional training, as used at the Naval Air Test 
Center, Patuxent River, Maryland. 

To conduct this study, two populations suitable for the 
purpose of this investigation were first identified. A 
questionnaire was then developed and administered to the two 
populations. The responses were then compared using 
statistical analysis to determine if Transactional Analysis 
training resulted in a greater awareness of basic human 
needs than did conventional training. 

The populations considered for use in this study were 
limited to employees at two Naval Air Systems Command field 
activities . 

With .the assistance of the Civilian Personnel Office at 
the Naval Air Test Center, Patuxent River, Maryland, a group 



7 



\ 




of personnel was identified who had received human needs 
training using conventional theories. At the Pacific Missile 
Test Center, Point Mugu, California, the Civilian Personnel 
Office helped identify a group of personnel who had received 
training using Transactional Analysis. 



8 



1 



a 






■Urn 







I 

I 






II. A DESCRIPTION OF TRANSACTIONAL ANALYSIS 



AND THE COMPARED TRAINING PROGRAMS 

Transactional Analysis is based on the observations of 
Dr. Eric Berne, during his work as a psycotherapis t in 
San Francisco, that each person demonstrates three very 
different forms of behavior. At times a person acts and 
feels like his parent or parent figure. When a person 
gestures, sounds, and carries himself very nearly as his 
parent figure did, Berne said that the person was in his 
Parent ego-state. At other times a person reasons objec- 
tively, processes data, solves problems, asks questions, and 
gives information essentially without feelings, rather like 
a computer. A person behaving in this manner is. in his adult 
ego-state. At other times a person may think and feel as he 
did when he was a child, in this case he is in his Child 
ego-state. Berne used these three ego states to describe his 
analysis of human behavior. In this paper Parent, Adult, and 
Child when capitalized will refer to ego states and not to 
actual parents, adults, or children. 

Berne observed that a person in the Parent mode directs 
himself at another Parent or at a Child. The Child directs 
himself at another Child or at a Parent. An Adult looks for 
another Adult. If the Parent is being critical then probably 
a rebellious or compliant Child will respond. If the Parent 
is being huturing then probably a grateful, appreciative 
Child will respond. This pretty much goes the other way also 
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a rebellious Child usually stimulating a critical Parent, 

The Adult, like a computer, must be turned on to activate. 
Internally, the Adult is a good mediator between Parent and 
Child. Externally, the Adult is a good problem solver, but 
lacks spontaneity (Berne, 1964). 

An exchange of recognition between two persons is said 
to constitute a transaction. All transactions can be 
classified as either complementary, crossed or ulterior 
(James and Jongeward, 19 71) . 

A complementary transaction occurs when a message sent 
from a specific ego state, gets the predicted response from 
a specific ego state in the other person. The following is 
an example of a complementary transaction: 

Stimulus: -Adult to Adult - Where are my cuff links? 

Response: Adult to Adult - On the desk. 

In this case the lines of communication are open, and the 
people can continue transacting with one another. 

A crossed transaction occurs when an unexpected response 
is made to the stimulus. The following is an example of a 
crossed transaction: 

Stimulus: Adult to Adult - Where are my cuff links? 

Response: Parent to Child - Why don't you keep track of 

your cuff links? 

In this case communications are broken off and the people 
will tend to withdraw from one another. 

An ulterior transaction occurs when a stimulus is directed 
to one ego state, but is intended to hook another ego state. 
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The following is an example of an ulterior transaction: 

Stimulus: Open - Adult to Adult - This car is our 

finest, but it may be too expensive for you. 
Hidden - Adult to Child - You probably can't 
afford it. 

Response: Adult to Adult - Yes, it is too expensive for 

me . 

Child to Adult - I'll take it. 

In this example the hidden message is rejected if the 
Adult responds, and it is accepted if the Child is hooked. 

Berne also observed that people early in life very often 
made decisions about their life position when there was much 
confusion and insufficient data. These decisions such as 
"I'm O.K. - You're Not O.K.", "I'm Not O.K. - You're O.K.", 
which made sense to a very young child, provide the basis for 
a life script. The person lives his life according to his 
script in order to reinforce the life position he adopted 
during childhood. Berne believed that in the proper atmos- 
phere unfortunate early decisions could be redecided in a 
more favorable manner (Holloway and Holloway, 1973) . 

DESCRIPTION OF CONVENTIONAL TRAINING USED AT NAVAL AIR TEST 
CENTER 

At the Naval Air Test Center each person queried had 
attended at least one of the following courses: 

- Basic Supervisory Development 

The objectives of this course was to acquaint new 
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supervisors with the rudimentary skills of super- 
vision. The instruction was principally by lecture 
and stressed leadership, communications, cooperation, 
and personnel functions. 

- Supervision and Group Performance 

This course was given to explain the human behavior 
involved in accomplishing a group project. After an 
introduction to human relations , the course was 
taught using a participative style where the students 
conducted group projects in order to experience first 
hand the interactions involved in a group effort. 

- Supervision of the Low Skilled and Culturally Different 

This course was intended to provide supervisors an 
awareness of other cultures besides their own. The 
course involved participation in which participants 
had to perform task from a disadvantaged position in 
order to get a feeling of what it was like to be 
disadvantaged . 

These courses were classified as conventional training 
because they were based on the traditional theories of work, 
organizational design, and human needs. Frederick Taylor's 
study of work and Henri Fayol's organization design model 
provided part of the bases for the traditional training 
(Drucker, 1973). Maslow's "hierarchy of basic needs" was 
used to explain basic human needs in traditional training 
(Mas low, 1970). 
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DESCRIPTION OF PROGRAM USED AT PACIFIC MISSILE TEST CENTER 



The Pacific Missile Test Center employees had each taken 
at least one of the following courses: 

- Transactional Analysis Communications 

The objective of this course was to provide an 
understanding of and an improvement in personal 
communications . The dynamics of communications were 
explained in terms of Transactional Analysis ego 
states. Exercises were conducted to enable the 
students to feel their various ego states, and to 
experience the use of the ego states in problem 
solving . 

- Career Women Seminar 

This seminar was intended to enable the participants 
to realize job satisfaction, and to make more effec- 
tive contributions to their respective agencies . This 
seminar addressed questions such as "Who am I at 
work?", and "Do I want changes in my job or career?". 

- Transactional Analysis and Your Career 

This course was intended to assist the participants 
in applying Transactional Analysis to their current 
jobs and to expand their goals. The course provided 
the students an introduction to Transactional Analysis 
as it might be applied to unblocking their potential 
power to get their careers moving. 
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Conimunication for Women 



The objective of this course was to increase the 
participants’ ability to communicate more effectively. 
The course included group discussions, films, and 
exercises to provide an opportunity for understanding 
and practicing effective communication skills. 

These courses used Transactional Analysis as their base. 
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III. THE QUESTIONS AND THEIR RESULTS 



An instrument was developed for use in measuring the 
employees’ awareness and understanding of basic human needs. 
Demographic questions were also included in order to evaluate 
other factors that might influence the responses of the 
employees. The questionnaire was carefully worded to avoid 
the use of Transactional Analysis terminology which might 
cause a conditioned or triggered response on the part of the 
employees who had taken the Transactional Analysis training. 
The questionnaire was pretested by administering it to 
members of the Naval Aviation Executive Institute Management 
Program, Point Mugu, California. After pretesting and 
incorporating corrections, a total of 561 questionnaires were 
distributed at the Naval Air Test Center and the Pacific 
Missile Test Center. Appendix A contains a copy of the 
questionnaire and the cover letter. 

Table 1 gives a breakdown of the number of returned 
questionnaires from the two bases. 

DESCRIPTION OF THE QUESTIONNAIRE 

Twelve questions contained in the questionnaire were 
designed to be answered by selection of one of five responses 
with numeric values as given on the following page. 
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Response 



Numeric Value 



Strongly Agree 
Agree 

No Opinion 
Disagree 

Strongly Disagree 



4 



5 



3 



1 



2 



To prevent the respondents from perceiving a pattern of 
desired answers, five of the questions were worded negatively 
[inverted) so that positive responses would be disagree or 
strongly disagree. To aid in analysis of the data, the 
responses for the inverted questions were recoded prior to 
the computer analysis so that disagree and strongly disagree 
were equated to agree and strongly agree. This recoding 
allowed all of the attitudinal data to be looked at with a 
uniform ranking scheme. Under this scheme, strongly agree 
and agree were taken as an indication of awareness and 
acceptance of the life position or human need addressed by 
the question. 

RESPONSES TO ATTITUDINAL QUESTIONS 

Questions 3, 9, and 11 were designed to measure the 
respondents’ own perception of his personal O.K.-ness. None 
of these questions were inverted and respondents who felt a 
personal sense of O.K.-ness would tend to respond with an 
agree or strongly agree. 

Question .3 - "GznzKatty, I con{^Zde.nt my 6upzn.v^^oxy 



ab-iZ^t-iz6 Zn tko, woA.fe i^ZtixatZon.." 
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This question is based on the premise that a person 
holding an I'm O.K. life-position has faith in himself 



(Harris , 1967) . 



The frequency of response for each population is given 



below: 


PMTC 


NATO 


Strongly Agree 


26 


42 


Agree 


124 


115 


No Opinion 


18 


10 


Disagree 


10 


4 


Strongly Disagree 


1 


1 


Missing 


5 


- 


Question 9 - "When -cn 


a. 4)UpzA.v^^on.y n.otz, I 


can adjust my 


attitude.^ towa.fidi> mptoyQ. 2 .^ a-6 


fizqa-in.zd 


Lnc.n,za.&(Ld iMofik pz^^0A.mancz, " 




This question is 


founded on the belief 


that a person with 


an I'm O.K. life position has the flexibility to meet what- 


ever situation comes 


up (James and Jongeward, 19 71) . 


The responses of 


the populations to question 9 are given 


below: 


PTMC 


NATO 


Strongly Agree 


18 


25 


Agree 


119 


127 


No Opinion 


33 


12 


Disagree 


7 


4 


Strongly Disagree 


1 


2 


Missing 


6 


2 
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Question 11 - "I c.on^yidznt my a.b^ti.ty to kandZz 



tntzM.-pzK6on.CLt KztcLtton.6 on tkz job." 



This question is based on 


the idea 


that a person with 


I'm O.K. life-position feels 


capable of 


handling personal 


relationships . 






The responses to this question are 

PMTC 


given below: 
NATO 


Strongly Agree 


47 


32 


Agree 


127 


125 


No Opinion 


7 


11 


Disagree 


3 


4 


Strongly Disagree 


- 





Questions 1, 8, and 10 were designed to measure the 
respondents' feelings about the O.K.-ness of others. 

Question 1 - "fKom my pzK^onat zxpzKtznzz I hcLoz ^ound that 
tkz conzzpt taught tn tzxtbooki lohtzh 6tatz6 
'mo6t zmptoyzz6 afiz zompztznt, zapabtz pzK6on6' 
t6 tncoKKzct." 

This question is inverted and respondents who felt that 
others are O.K. selected a disagree or strongly disagree 
answer . 

The raw responses to this question are given below: 





PMTC 


NATC 


Strongly Agree 


6 


10 


Agree 


47 


64 


No Opinion 


13 


10 


Disagree 


98 


71 


Strongly Disagree 


20 


17 
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Question 8 - "In my expeAxence, I have, ^ound mo-6t zmpto yzz6 

a/te not capabtz oi changing tkztn. wofik attttudz^ 
and kabtt& to tmpaovz thztn. woH.k pzA^oAmancz. " 
This question reflects the view of persons who believe 



that others are not O.K. 


Respondents 


who felt that others 


are O.K. selected a strongly disagree 


or disagree answer to 


this question (Holloway 


and Holloway, 


1973) . 


The raw responses to 


this question 
PMTC 


. are given below: 
NATO 


Strongly Agree 


S 


3 


Agree 


33 


27 


No Opinion 


7 


8 


Disagree 


109 


112 


Strongly Disagree 


30 


22 



Question 10 - "Most zmptoyzzs can be trusted to pcn.ioH.rn and 
do a consetenttous Job when Zc^t on thetn. own. 
This question is based on the theory that most people 
want to perform to the best of their abilities (James and 
Jongeward, 1967) . Respondents who believed this theory 
selected an agree or strongly agree answer. 



The responses to this question are given below; 





PMTC 


NATO 


Strongly Agree 


20 


17 


Agree 


138 


123 


No Opinion 


3 


3 


Disagree 


20 


26 


Strongly Disagree 


2 


2 


Missing 


1 


1 
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Question 2 - "I kavt ^ound that {^ofi mo^t tmpJioyzz& tkz bcu>d,z 

6a.tyi6 ^azt^on doling thz-cA. woA.k MztZ zZ^m^natzi 

thz nzzd ^oA. any addZtZonat fizzognZtZon.” 

This question is based on the theory that people have a 

basic need for recognition (Berne, 1964). Respondents who 

were aware of this need selected a disagree or strongly 

disagree response to this question. 

The raw responses to this question are given below: 

PMTC NATC 



Strongly Agree 


6 


3 


Agree 


17 


20 


No Opinion 


3 


2 


Disagree 


85 


82 


Strongly Disagree 


73 


64 


Missing 


- 


1 



Question 4 - '' Employ ZZ6 haoz a dz^lnltz nzzd zmotlonal 

and physical stimulation to contlnuz to bz 
■ paoductlvz In thz woak situation.'' 

Question 4 is based on the fact that people have a 
biological, phychological , and social need for stimulation 
(Berne, 1964). An agree or strongly agree response was 
selected by respondents who were aware of this need. 



The responses to this question are given below: 





PMTC 


NATC 


Strongly Agree 


81 


65 


Agree 


88 


89 


No Opinion 


7 


6 


Disagree 


4 


8 
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Strongly Disagree 
Missing 



PMTC 



NATC 



3 4 

1 

Question 5 - "I w-itk the. conczpt that zmptoyzz-& wttt 

6zzk attZYittoYL on thz job, zvzn tt fae 
nzgattvz, aatkzn. than acczpt no azcognttton at 
all.” 

This question is intended to measure the respondents' 
awareness o£ the fact that the need for recognition is so 
strong that people will even seek adverse recognition in the 
absence of positive recognition (Berne, 1964). Respondents 
who were aware of this fact selected a disagree or strongly 
disagree response to this question. 

The .raw responses to this question are given below: 





PMTC 


NATC 


Strongly Agree 


12 


11 


Agree 


63 


69 


No Opinion 


18 


14 


Disagree 


58 


63 


Strongly Disagree 


30 


15 


Missing 


3 


- 



Question 6 - ”Uo^t zmployzz-& havz had thzla ba^lc ufoak 

attitudes and pzn^onalltlz.6 z-itabll^ hzd pfilon. 
to znt&alng thz ivoak ^oazz.” 

Question 6 was included to test the respondents' aware- 
ness of childhood scripting. This theory is based on the 
hypothesis that most people live their lives according to 
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decisions that they made in early childhood (Holloway and 
Holloway, 1973). 



The responses to this 


question are 
PMTC 


given below: 
NATO 


Strongly Agree 


29 


27 


Agree 


105 


86 


No Opinion 


7 


6 


Disagree 


38 


46 


Strongly Disagree 


5 


7 



Question 7 - Q.mpJio yze.6 have, a de.^-cnyci& mzd ^oa. a 

■i txactuA.zd dcL^ty MoAk 6cke.daZz." 

This question is based on the observation that people 
have a definite need to avoid boredom which results in a time 
structure -hunger (James and Jongeward, 1971) . Awareness of 
time structure -hunger i\fas reflected by selection of an agree 
or strongly agree response. 



The responses to this question are given below: 





PMTC 


NATO 


Strongly Agree 


9 


29 


Agree 


109 


95 


No Opinion 


10 


8 


Disagree 


45 


37 


Strongly Disagree 


11 


2 


Missing 


- 


1 



Question 12 - "In my zxp^AZznce. I have, not ^oand thz need 

^oA opzn and compZe.tz commun-icatton6 on the. Job 
to be. 04 tmpoAtant a& i>tate.d tn tzxtbooks." 
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This question is used to measure the respondents' belief 
in the need for good communications on the job. The question 
is based on the assumption that business transactions cannot 
be completed in the absence of open communications (Berne, 
1964) . Respondents who believed in the need for good com- 
munications on the job selected a disagree or strongly 
disagree response to this question. 



The raw responses to this question are given below: 





PMTC 


NATC 


Strongly Agree 


6 


9 


Agree 


14 


15 


No Opinion 


5 


8 


Disagree 


76 


71 


Strongly Disagree 


83 


68 


Missing 


- 


1 


Table 2 contains a 


summary of the 


responses from the two 



populations to the attitudinal questions. Many respondents 
indicated that question five was ambiguous. For this reason, 
the author decided not to use the responses to this question 
in calculating the average responses of the two populations. 

RESPONSES TO DEMOGRAPHIC QUESTIONS 

Questions 13 through 16 were included to gather demo- 
graphic information from the respondents. 

Question 15 - "Vldcuz -indicate, the. te.ve.1 youA. ^oAmaZ 
zdaca.td.on. " 

1. High School 

2. Associate of Arts degree or equivalent 
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BREAKDOWN OF RESPONSES FROM PMTC AND NATO 
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to question 5 were not included in the averages. 
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3. More than two years college 

4. Undergraduate degree 

5. Graduate degree - Please state whether 

graduate degree is at the Masters or Ph.D. 
level 

The responses to this question are given below: 



Group 




PMTC 


NATO 


1 




82 


96 


2 




22 


20 


3 




21 


■9 


4 




28 


26 


5 




26 


21 


Missing 




5 


- 


Question 14 - 


"Hom tong kavn you. bzzn 

1. One year or less 

2 . Two or three years 

3 Four or five years 

4. Six to ten years 

5. More than ten years 


tn gov&A.nrmnt 


The responses 


to this question are 


given below: 


Group 




PMTC 


NATO 


1 




- 


- 


2 




22 


18 


3 




12 


20 


4 




48 


53 


5 




97 


81 


Missing 




5 


- 
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Question 15 - "What -c-6 youA. Rank oa Gaadz tzvzt?" 



The responses 


to this question were 


ranked in interv 


order. The responses to this question 


are given below: 


Group 


PMTC 


NATC 


GS 2§3 


5 


- 


GS 455 


72 


46 


GS 657 


26 


28 


GS 859 


10 


17 


GS 10511 


23 


30 


GS 12513 


34 


40 


GS 14515 


6 


6 


Missing 


8 


5 


Question 16 - "What t6 youA. agz?" 

1. Twenty-four or under 

2. Twenty-five to twenty 


-nine 


3. 

4. 

5. 

The responses 


Thirty to thirty-nine 
Forty to forty-nine 
Over forty-nine 
to this question are 


given below: 


Group 


PMTC 


NATC 


1 


9 


11 


2 


31 


41 


3 


47 


59 


4 


44 


32 


5 


48 


29 


Missing 


5 


- 
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ANALYSIS OF DATA 



The statistical Chi-square test was used to compare the 
responses of the two populations. Application of this test 
determined if the responses from the two populations differed 
at the 0.05 level of statistical significance (95% confidence 
level) . For each question where the populations differed at 
the 0.05 level of statistical significance, the results were 
then checked to see if the responses showed a meaningful 
difference . 

Table 3 contains the results of the Chi-square test for 
the two populations' response to each question. At the 0.05 
level of statistical significance the two populations differed 
on only two of the attitudinal questions, 3 and 7, and two of 
the demographic questions, 15 and 16. 

The findings of the data from the attitudinal questions 
show that the two populations were statistically alike 83% 
of the time. It is interesting to note the similarity of the 
average responses of the two populations as shown in Table 2. 
PMTC had an average percentage of 80.3 agree responses, and 
NATC had an average percentage of 79.9 agree responses. 

On the disagree responses PMTC had an average percentage of 
14.1, and NATC had an average percentage of 15.8. These 
results show that both populations had a good awareness and 
acceptance of the concepts of basic human needs. 

Table 3 indicates that the two populations differed at the 
0.05 level of statistical significance on grade level and age. 
Because the two populations showed essentially the same over 
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COMPARISON OF POPULATIONS FROM PMTC and NATC 
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all response to the attitudinal questions, the differences 
between the two populations in these two demographic areas 
were not meaningful to this study. 
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APPENDIX A 



QUESTIONNAIRE 

This appendix contains an exact copy of the letter of 
introduction and questionnaire that was sent to 561 individuals 
at the Pacific Missile Test Center, Point Mugu, California and 
the Naval Air Test Center, Patuxent River, Maryland 
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NAVAL POSTGRADUATE SCHOOL 

MONTEREY. CALIFORNIA - 93940 



N REPLY REFER TO 



Code 55 
0001-2 



To Questionnaire Recipient: 

This questionnaire has been sent to you in order to 
gather research data for a study on attitudes of employees 
located at a NAVAIR SYSCOM Field Activity. This study is part of 
a project being conducted through the Naval Postgraduate School, 
Monterey, California. The data is being analyzed by a member of 
the Naval Aviation Executive Institute Program located at Point 
Mugu, California. 

Your answers will provide valuable and unique data for 
establishing a baseline on employee attitudes. Your personal 
identity and individual response will not be divulged. The 
questionnaires do not have to be signed. The success or failure 
of this research project will depend upon your response. 



;ase enter the most appropriate answer in the box at the right 



From my personal experience I have found that the 
concept taught in text books which states "most 
employees are competent capable persons" is incorrect. 

I have found that for most employees the basic 
satisfaction of doing their work well eliminates the 
need for any additional recognition. 

Generally, I feel confident of my supervisory 
abilities in the work situation. 

Employees have a definite need for emotional and 
physical stimulation to continue to be productive in 
the work situation. 

I disagree with the concept that employees will seek 
attention on the job, even if it be negative, rather 
than accept no recognition at all. 

Most employees have had their basic work attitudes 
and personalities established prior to entering the 
work force. 

Most employees have a definite need for a structured 
daily work schedule. 



1 2 3 4 5 

1 2 3 4 5 

1 2 3 4 5 

1 2 3 4 5 

1 2 3 4 5 

1 2 3 4 5 

1 2 3 4 5 



In my experience, I have found most employees are not 

capable of changing their work attitudes and habits 

to improve their work performance. 12345 



When in a supervisory role I can adjust my attitudes 
toward employees as required for increased work 

performance. 12345 

.1 

/ Most employees can be trusted to perform and do a 

conscientious job when left on their own. 12345 

I feel confident of my ability to handle interper- 
sonal relations on the job. 12345 



In my experience I have not found the need for open 
and complete communications on the job to be as 

important as stated in text books. 12345 
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Strongly agree 
Agree 

No Opinion 
Disagree 

Strongly disagree 
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lase enter the most appropriate answer in the box at the right 



' Please indicate the level of your formal education. 

1. High school / / 

2. Associate of Arts degree or equivalent /_/ 

3. More than two years college /_/ 

4. Undergraduate degree /_/ ~ 

5. Graduate degree /_/ Please state whether graduate degree 

■ is at the masters or Ph.D. level 

j How long have you been in government service? 

1. One year or less /_/ 

2. Two or three years /_/ 

3. Four or Five years /_/ 

4. Six to ten years /_/ 

5. More than ten years /_/ 

What is your Rank or Grade level? 



What is your age? 

1. Twenty- four or under /_/ 

^ 2. Twenty- five to twenty-nine /_/ 

3. Thirty to thirty-nine /_/ 

4. Forty to forty-nine /_/ 

5. Over Forty-nine / / 
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APPENDIX B 



CHI-SQUARE CALCULATIONS 



The Chi-square values shown in table 3 were calculated as follows: 

k 

C 

i=l j=l 



= C C 






where 

0^ . = observed number of responses assigned to the i — row of the j — 
column. 



j = number of resposes expected to be assigned to the i— row of the 
.th 

j — column. 

The expected values for each cell (E. ,) were found by multiplying the 

1 > J 

column total times the row total, for each cell in the contingency table 

and dividing this product by the total number of responses. 

2 

The values of OC resulting from the formula are distributed approximately 
as chi-square with df= (r-l)(k-l), where r = the number of rows and k = the 
number of columns in the contingency table. 
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Population Histograms 
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APPENDIX D 



Historical Data Bank 

Statistical data bank is contained in this appendix for 
both populations. Populations are identified by the last 
integer of each line. The integer i, corresponds with Pacific 
Missile Test Center, and the integer 2, corresponds with 
Naval Air Test Center. 
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